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engine excellent in high temp, strength and weldability. 

CONSTITUTION: The compsn. of the steel is constituted of a one contg., by mass, 
<0.02% C, <0.6% Si, 0.6 to 2.0% Mn, <0.006% S, <0.04% P, 17.0 to 22.0S Cr, >0.6 to 
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and <0.012% O. Furthermore, these elements are incorporated so as to satisfy the 
relationship of C+N<O.03%, MW/S>200 as well as 

16.8<0.6Cr-t-1 .1 Mo+1 .5W+8.2Nb<24.0, and the balance Fe with inevitable impurities on 
the producing process. 
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1 

m^m, 1 ] Ma%lCi5l/iT. C : 0.02%£JLT, Si : 
0. 6%^m, Mn : 0,6%&LJz2.0%&rF. S : 0.006%J5)IT, 
P : 0.04%1^T, Cr : 17. 0%a±22. 0%i^T, Nb : 0.6 
%^m^l.5%i^T,Uo : 1.0%|^±3.0%i^T, V : 0.01 
%&,±:O.S%&rF. Cn : 0.1%U±-0.3%mm,'N :0.02% 
i^T, Al : 0. 0059^a±0.05%PJLT, O : 0.012%tAT.fc 

C+N^O.03% 
Mn/ 5^200 

16. 8^0. 6Cr +1. lMo+8. 2Nb^24. 0 

[b^5R^2] mm%iZ:i5\,^X, C : 0.02%£i.T. Si : 
0.6%5^^. Mn : 0. 6%£^±2. 0%jy.T, S : 0.006%OT. 
P : 0. 04%Jt^T. C r : 17. 0%e;L±22. 0%eiT. Nb : 0. 6 
% 5%JG;IT, Mo : 1. 0%&.±3. 0%^T. V : 0. 01 

%i^±0.5%4^ilT, Cu : 0.1%i^;±0.3%7^iiS§, N :0.02% 20 
Al : 0. 0a5%JEiLJiO.O5%J[UT, O : 0.012%1^T, ^ 

^. Ti : 1.5%J[i4T, Zr:2,0%E;T, W:5.0%J!^T, 
B : 0.01%Je;T, Y : 0.1%£;T. REM : 0.1%J£^TO 

C + N^O. 03% 
Mn/ 8^200 

16. 8^0. 6Cr + 1. lMo+1. 5W+8. 2Nb^24. 0 

<r>m^^m^'t^j:^\z:ini=>(D7um^'^^v, mmi>^ so 
IK. 

^t^^feV^T, 1050'CJeAJil200rJBJtTCOSJ|^{Cl05J'£^Tj!lD 

[0 0 0 1] 
[0 0 0 23 


#BI^6-8 8 16 8 

2 

C. CO>ii:(DS30t«M$nT#fed<, ^ittTttSTttJ^ 

X j^fl:?£fi^CD|pI±75?«if:>M <t /J o T t i -5 o 
[0 0 0 3]^^. Sift*T«#^bSft2pC0rfijJi(CjDit. 

x:^y-x h-s'XT^-ji.F <sf^:^xw) uE\x. mm 

i^<DmmzJ:^mmmuf^-ti^m, ^^i^\tm^/^^- 
>\z^^Lrz}^mt^-(C7)uz^^mf^:h^WifsiE. 
tbT}Bm^^UT\zt£ib-^n^iiL\zuz>o 
[0 0 0 4] :^y^>u7.mrs:^(Dnmm^zni^com^^ 
x^m-^^m^. ±m<D^oizmm^\zm^n.ft:-ti^^ 

M\x mi(&^:fuxhSLm\^ft<r>-^\zmm\.ftr), mmm: 
x\t. ■^u.mm.^mmmzmtiK'Dmm.xtDmmmz 

[0 0 0 5] SUS304lCf^^^n^:^— X7^:^-r h%7.7- 

>u:^m\t,mx.mz^nti^'Dmm\^'hi^m-x^^. cm 

7">Vxmti^J^^f^^7!>^:^^^^;it75^e>, ira^iScfct/ 

A::^-X'7^:^< h^X5">UX^«jai^?Jl^t;c75^:^^V^ 

[0 0 0 6] Z.(0^oU^t,tf^^—U(OmTlkxmntQiie 
1 600 J3fta$nSNiSC0^^;(5tfigffl$nTVi^. d 

mz^m^t\^\z^'ox\.^u\*^. 

[0 0 0 7] 7X^>f h^X-T^VU-XWi^ 

X7^:J-f ha^X5^>UXfatCjt-cT^#fiT&^, 

^^-t^a^ii^x^ti^. 't(r>i^i^—u<Dmmzn\^x 

Tepe409'^SUS430T^^$nS':7X^-f h^Xv^>UX 

mti^^m^nm^xx^-^^. \.t-^\^:Lfi^mm\t.. eoo 
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BNSDOCJD: <J P 4 0609B16BA I > 


3 

[0 0 0 81 JlcOct^rjiy^X^-f h^XT^VUXSffi!^:^ 
[0 0 0 93 

^^xsmm.\zn)^\^%^-mu^m^'^^mmmzmriti 

'r>v7sm\zi6\,^x. ^^nwm.-^n^Mumm'^mz 

(ot^A^n^. :^^m<ommt:ic\z3£>^. 
[0 0 10] rti.ty'^^^^mn. m^.mm^ii^nizwth 

^:^T->l^X«PiOSUS430LX^»|<^2f&J&l±. 01000 
t:c00.25«il»:fj*n5N/mtf e(.±T&S<t'9;a:7X^'f 
;^ 5^ > 7.iPifi[©l«!^^ Sfttj t bfc "bojT* s. 

[0 0 11] 

[ffiRS««?»frsfc«>co#®] :^^m\t. mm%\z^\f^ 

T. C:0.02%jy.T. S I : 0. 6%7^jiS5, Mn:0.6%e;± 
Z.OXy^T. S:a006%J!UT, P : 0.04%J!^4'F, Cr : 1 
7. 0%J[U Ji22. O^JEJLT, Nb : 0. e%^mXl. 5%&rf, M 
0 : 1.0%4^i^±3.0!>^£l K, V : 0.01%^±JO,b%&, b\ C 
u : 0.1%J5;±0.3965tcJI5. N : 0.02%&rF, Al : 0.005 

oTliS^H, Ti:1.5%^T, Zr:2.0%^T, W : 
5.0XJKT, B rO.OlXJEUT, Y:0.19^JeiT. REM: 0.1 

C + N^O. 03 9^ 
Mn/ 8^200 

16. 8^0. 6Cr +1. lMo+8. 2Nb^24. 0 

16. 8^0. 6Cr + l. lMo+1. 5W+8. 2Nb^24. 0 

<Dm%^m&'t^^o\zz,n^<D7Lm^'^^{^, mi&tf^ 
^zsmm^\zi&nrcyx,y^ h^T.T^yuT.mwL^m^ 
[0 0 121 mz:^^mmm^, ^(Dmmmmz:^vf^ 
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4 

ot; * -c ^ 2 x:/^secPA±<Dmmx?ft^'r^ z:t\z^^x 
^nrc^w^^^^Mm-r^^^izu^. zom^mmt 

W [0 0 1 3) 

[f^Ml SlJ;t. i0;C,N-18XCr-l.OXMD-2.OXMo-O.25X 

(51®^$. 0.2%iit;?3) ic&t^rai^'CONbficoj^S^ 

cO^®«$:1000ncT^^bfc^, 2mmt^T?&ML, 1 

[0 0 14] 01 (Df^^ft^^, NbS;&^0.6%*TlJNb 

mt>>\z±^'4-^i>y mwLm.B%^mx^i:, zin^m 

20 \z\^X'^u.^mf^^m\z}i^L., i0{}0X:xm,2%^i:h 

[0 0 15] t-;^t)^, :^^mm^\^z.<D^^mz^\,^ 
x[^,^%^m7L^i^h^m^-r^^mu^mfimmm\z k 

v^^iltijIJ, ^jfB-r^J:3tc (C + N) a^^Mia^co 
^#t)«^S*t ^JniLfcNbfi(7)'3'^?l^l:x5^<i:LTW 

[0 0 16] ®2{i 18XCr-l.0XMD-2.0XMo-l.DXNb- 
30 0.25XCU »g*m*:^4i>tU 0 1 iiJ^^Ol 100*0 

^fCOV^T. 1000'CT<Di^?a?&^{CR(^-rfflf>CO (C + 
N) a<7)S$f?£|IO'<?tt>©T&^o 

[0 0 17] 02©lte^*^?>, 0.2%lja:fj«,(C+N)a 
3&^0.03S6£J^ K<35^«^rc43liT, 15N/iDin''JLU±OJg5(.ifi?r 

^-rt>cocQ, (c+N)a?&«o.o3%^ja^^t<£T'r^ 

c:i:*<t3;!»^^o ^lOdtJi, 37X^-1' h?^X7^>l/X^ 
lCNbS:^SlC^2ra'r^^^ttTttiaia3&J^CQmffll6*l±# 

ytm%x^uy*^z.t^7mt\^x\/'^^. :?*o. Fasissfis 

40 bSfcini;t(c + N)at>®^L<^^-r-6^t:>3l7)«*se:t 
^^UTV>^. /j:i3, ZLa>^r>t^ (C + N)iBcoiiliPti 

j^^ib^^hbT^raib. mt\zm%uwi^iA\ymm'> 

[0 0 18] S3tt. ffi:.C»N-18XCr-1.0XMn-1.0XMo- 
0.6XNb-0.25XCu ftl^lE^frX^ t L. t5OTtf^3|^lC110 

0t:j^^:f:tlCOV^T(7)1000'CTOi^ta?5lJg(CS.f^-rCr. 
Mo,Wa)J^gtCOViT3a'<fct)COT*»'5. ^fc. NbS 

SO [0 0 1 91 0 3<Dj|@«d^e, 3i!:fiE^^3^Jc:fe^tSie5ta^ 
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ao.2=-1.8+0.6Cr+l.lMo+1.5W+8.2Nb • • • (1) 

[0 0 2 0] S4tt 18XCr-1.0XMn-2.0XMo-0-25XCu 
-0.45XNb^ (e^T0.459^Nb^tiHT) *3J:tK lS%Cr- 
1. 0XMn-2.0%Mo-0.25XCu-1.0XNbaii (iMTl.O%Nb^ 

tK-T) ^zr^i^^x. iO00ic»c*3(t*SJia?l«4#i4lcRfr 

[0 0 2 1] ^4<Di^^f)^ib, 0.45%NbSq«. Si^tt 

'cu±<D^$iiiMm\zys.^tmu^m\tMmz±^i.. n 
oot:j*^Ttto. 45% Nb»!(D 2 mmmm. 2%mtiffm ^ 

mt, mm<D^z)umt\z^sti}t^JMmr<hmf)mmum 

(ommt, m^uNbm^^xs (c + n) fa©s»55t. 
einicitioATiosorjK tcommft hvfm^^n:^^:iii 
f}mm^m\z^nr:iyx.^^ h?^x7">uxm«^^^-5 

[0 0 2 2] 0 5tt. ffliC.N-18XCr-l-0mn-2.0XMo- 

1.0XNb-0.25%Cu^lcr)V^T, l^^[l31^f^^S>«r ^AT 
SiSNbS^^fb^-frfci^^tD. S^Nbaa:1000t:T-cO 
0.2%iS:^i:<DKI^;£^Ufcf>OTS^« >a:43HS?NbS 30 
tt. ^3!BlU;fcNbfii{>^e>^ffl<fetLT©Nbfi^^(l^rcfe 
OT*^o ^ffiWiX«g{Hl^lCT|Bl3£bfca:C:a, Fes 
Nba C t Fe2 Nb}O^^^T^^ :i i jJjt^ e^^WC/^Co 

[0 0 2 3] S5(0iig:^7:>^*3, ccDagcoeim^«tio.5 

[0 0 2 4] Nb^iJ0r7X^< h^XT->l/XSIlrj^f5fi 4!^? 
li1^DIBa60-145359^^^-^!|t^5pi-4i695-^<^^tCfB«t 

^nrtr^*. P5^^tt>^fl:lc:^^3^@^Nbfi^d;, m 

/lDNba75^e»NbC^3t«NbN^UT«fffiUy5:NbS$:?l 

#&ti^s5?)^nr, FeaNbs C:fe<i:l/Fe2Nb:?5t^ai-r 
^. bfcd<oT±iS4:;^aitC*§«^$n/!:g|®Nb*OD3^tll 5» 
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Cr. Mo, W, Nb : ^^2in7C3^S (® 


<. Mt2cD0 2«)jeiltcM^n«>J:^»C. trL^3fi<klc 

mfsbumm^m^-r^timz (c+n) Mo±RiS:iii 

[0 0 2 5] PA±<DXoySi^MMmz^':i^. :^^m\t 

i^m.^m:hj:xs^mmzB[nrz.mmmy:i:^-( h^xr- 
>U7.m^^fmr^h<D'v^K>, '^\z:Lnf)^i^(D^tii 
t)^mmjL>i^>\zi^mLxh^^\zmmf±(Di^^y^7- 

[0 0 2 6] &.T\z, :^f^mm<D^0^^(or^m^i^oit 

[0 0 2 7] C43J:(t/N : C45<tt;N«-Hfi6«It«i^ U 
V^iAr>X, C^^Z^N\i:^^^mz:i5UX\t(&^^ 

^^i>m^v<, -^n^no.o2%JEUTt-r^« ^ra, c 

:fe.i:i;N^lNb<i:©{l:e^!^^^j^U-^Tl'><^T:7Xv-r 

x(Do. 2%mti^^^rs^m^'^^±m^^^m^mm.^ 

M^>$'li--5c S2T^brcJ:'5{I (C + N) 
jgJlTtt*^ ^1 1 t::<i: 0 1000'CT15N/iiiin» RJiOO. 2% 

[0 0 2 8] Si : smmmim<D\^±iz\tm^u7cm 

[0 0 2 9] Mil : MnttSS^igStateiintC^^^^cS^Mo 

v^^^iUtiti^fi^±'^^rci!b\z\t. m^iz^^n^siz 

[0 0 3 0] S : S«JixE<?)ra:<l§JS^^?aBlin(C*fU 
^^Tfi S ttO. 006% *TS^^ LT 'b-h^^;^ci:iS*^^^iaiiJ 

[0 0 3 1] p : Pit^9^mfi^mff'j^-r^isim^<D\h\ 
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[0 0 3 2] Cr : Crti:7X^< iii: 

75«oT. Cr<O$iiiattl7.0%J^J:22.096CJLT<»i-r'6. 
[0 0 3 3] Nb : Nbtt^jjgOS 1 <0ififia5l?Blft©^J©m 

^e&So ^fcNb(^^j!)Ul^tmxi4:feci;c;ieK>fk^i<Defe^ 
10 0 3 4J Mo : Motteg^3Sfl:lCi^TiE5ffl3iiffi^± 

s L < jil. 0% ^mxz, 09^£JLT t-r-s. 

[0 0 3 5] V : Vtt^S^fc«^4=j5£7C3!5ra&r), iffiasS 
±#IC^?a?kEfiSfNba$miID$ii:-5. $e>l'VfiNbt 

[0 0 3 6] A] : ®^Xi^tC*5V>rK^&^;^^^lc: 

a oos^jeiiio. os^e^Tt-r ^. 

[0 0 3 7] O : 0\t±M.(0^'b\Z. mW&.\ZM^nti 

O liflaiSf A I <nms\ \Z^r> TO. 012 96 JS;T(C^S 

HiiO. 012%J!^Ti:-r^. 
[0 0 3 8] Cu : Cuti«S^MT#7f?fC=r^&{Cf^fflL. 
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8 

SSo 3a*J{^^lnir^t<^St/<c01iaxttS:$ 

0.196UiL±0.3!«?tiSS5fr^, 

[0 0 3 9] Ti : Txvt^ht.nmz^-nn.m.'^AYM^ 

[0 0 4 0] Zr : Zrf^fi5^a^^^±#^-ti:. i^^^^fb 
10 #14S:Q{c#-r-6. U75iLja3^JJC^J!inT-5tAnXtgt^J;t/ 

[0 0 4 1] w : wt)Ti-^vti^ei, mm.m^^±¥i- 
s-fr. j!nixii^efe#*r bJi^uiawjic^jtoT^tJOnx 

[0 0 4 2] B : Biif^r^^jDXft&eki&L, j^ia^a^t> 

[0 0 4 3] Yi^^ZSm : Y:fe<J:CKREM(#±l^7C^)tt 

[0 0 4 4] &L±oyj:3u^i^mmzmpLx, ^^mo> 

15. 0^-1. 8+0. 6C r +1. lMo+1. 5W+8. 2Nb 

15.0^-1. 8+0. 6Cr+L lMo + 1. 5W+8. 2Nb^22,2 
16. 8^0. 6Cr +1. lMo+1. 5W+8. 2Nb^24. 0 

<Dmm^^^r^'^o\z^^'^it^(Dti^^\,K 
[0 0 4 5] ;k^z^^mmm<Dn^\zmrz-Dxn. ©e^e 
<D^ o \zm^it±\^mmz:^\^^x^mmt7tm^-^^}s^ 
mtiit^'ftisb\z^tmnum\t-c^^mom\^^yjti^tif'^L 

[0 0 4 6] ^J^ttt±^ml^^co?^^5i^^i. m$m\z 
mmvrcN\it)^f^m^\zmmvf3i\^^^^{zm^umf)'^^e 

50 [0 0 4 7] ^l^lttitfiSimmtCOliTli. lOSCCJet 
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[0 0 4 81 fx:^m.iti^it±,\m^t\tmu/'-io-'c<o 

[0 0 4 93 10 

i^^'TtKDm'bM^mm^izx^ooiigmmv. mm, 

[ZJ: 04. OmiCOmmm^ii Ufcc :in^950-'1250"CT 


#@l^6-8 8 16 8 
\Z7r:V1tmii^U:±vm^UJ^X^mL, ^tetLfc. ^ 

\z^¥tmm^:t^^xf)tm^^<Dmmmm^\§i^7r^Lft. 
[0 0 5 0] ^fc^^!^iaiijntt^fSa^?>r'?^aT^^5 
u^^iztwu'i^. umh-<Dmti^^^t^vx^=f-:^\^\z3\ 

mnm^i±<DmmhVfto z:(Dm^s^mmmn^mz'::>\,^ 

xh^3izm$^vrc. 

[0 0 5 1] 
[^13 
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